Inflammation of the air sacs of domestic fowl often accompanies infections of the upper respiratory tract. Severe and prolonged airsacculitis is attributed to the synergistic action of known and unknown combinations of microbial agents. Frequently, microorganisms of the indigenous host flora are among those isolated from chronic lesions (3, 12, 18) .
Relatively nonpathogenic species of Mycoplasma and Escherichia coli, isolated from air sac lesions, have been shown to enhance and prolong inflammatory processes initiated by viral agents (5, 6, 7, 18) . Infectious bronchitis virus has been incriminated most often as the inciting agent that permits infections by secondary invaders (1, 4, 7) .
This study was initiated to evaluate the pathogenic and synergistic role of infectious bronchitis virus (IBV), Mycoplasma synoviae (MS), and E. coli (EC) in the etiology of airsacculitis in the absence of the indigenous host flora.
MATERIALS AND METHODS Experimental chicks. Fertile eggs obtained from a commercial supplier (SPAFAS, Inc., Norwich, Conn.) were the source of specific pathogen-free White Leghorn chicks for the study. Chicks were housed in plastic film isolation chambers (Standard Safety Equipment Co., Palatine, Ill.) using gnotobiotic procedures previously described (13 Statistical analysis. Analyses of variance with specifically designed orthogonal comparisons between treatment group means were conducted to determine statistical significance for synergistic effect of microbial agents on levels of plasma proteins.
RESULTS
Clinical signs. Clinical signs were evident only in groups infected with infectious bronchitis virus. The duration was prolonged by mixed infections (Table 1) . Overt signs in all groups included snicking with a mild serous nasal discharge and an occasional but infrequent gasping reflex accompanied by extension of the head and neck. Some dyspnea with abdominal breathing was observed, more frequently in groups with mixed infections. Mortality occurred earlier and was higher among chicks infected with IBV and MS.
Gross pathology. The incidence of mild airsacculitis was higher in chicks infected with only IBV (Table 2) . When chicks were infected with either MS or EC and IBV, airsacculitis was characterized by increased exudation. Increased inspissation of the exudate and thickening of the air sacs accompanied infections of EC and IBV.
Higher initial lesion scores with earlier resolution of lesions resulted in chicks receiving IBV and MS than in chicks receiving IBV and EC. An additive effect on severity and duration of lesions resulted from the combined infection of three microorganisms (Table 3) .
Histopathology. In the absence of other microorganisms, IBV infections of the trachea initially produced severe hypertrophy of the epithelial layer without loss of cilia, but with (Fig. 1-9 ).
Plasma proteins. Levels of plasma protein fractions varied with combinations of microorganisms (Table 4) . Levels of fibrinogen, beta globulin, and gamma globulin were significantly higher and alpha-1 globulin was lower in chicks associated with microorganisms than in INFECT. IMMUNITY germfree chicks. Levels of alpha-1 globulin were significantly higher in IBV-associated chicks than in chicks with other microorganisms, but similar to levels in germfree chicks. Levels of albumin and alpha-2 globulin were higher in chicks associated with EC than with combinations of IBV and MS, but were significantly higher only in chicks associated with both EC and IBV when compared with levels from chicks associated with both MS and IBV. When the associated microorganisms were IBV combined with both EC and MS, concentrations of total proteins, gamma globulin, and fibrinogen were elevated significantly (P < 0.01). DISCUSSION To simulate natural field conditions, a flora of the least pathogenic microorganisms, EC and MS, was established before the IBV infection. sions. Infections by the coli-septicemia group are often systemic and characterized by a pericarditis and perihepatitis in addition to air sac lesions. Concomitant infections by these serotypes with Mycoplasma gallisepticum (MG) and/or viruses of the respiratory tract enhance inflammation of the respiratory tract.
The EC serotype used in this study has not been evaluated with MG. The low incidence of pericarditis and perihepatitis that occurred in mixed infections with IBV and MS indicates that it seldom causes a systemic infection and *-,,w ,, , 1+I would not be categorized in the coli-septicemia group. The synergistic role of enhancing inflammation of the respiratory tract initiated by a viral and mycoplasma agent as observed by others with the coli-septicemia group occurred with the serotype used in this study.
The role of MS in the airsacculitis syndrome is apparently of less significance than MG. Resolution of air sac lesions from MS seems to occur earlier in the syndrome than lesions from 9 
